Beneficial effect of candesartan on rat diastolic heart failure.
In this study, we examined whether an angiotensin II type 1 (AT1)-receptor blocker improves diastolic heart failure (DHF) in Dahl salt-sensitive (DS) rats. DHF was prepared by feeding DS rats on 8% NaCl diet from 7 weeks of age. DHF was estimated with echocardiography by measuring E velocity / A velocity (E/A) of left ventricular inflow. DS rats with established DHF were orally given candesartan (1 mg/kg per day) or vehicle. After 13 days of treatment, candesartan significantly improved DHF, as shown by the reduction of E/A from 4.49 +/- 1.04 to 1.98 +/- 0.54 (P<0.05) and prolonged survival rate more than the vehicle. Cardiac fibrosis, apoptosis, and gene expression were estimated by Sirius Red-staining, TUNEL-staining, and Northern blot analysis, respectively. The improvement of DHF by candesartan was accompanied by the decrease in cardiac hypertrophy, fibrosis, and apoptosis, and the reduction of gene expression of brain natriuretic peptide, collagen I, and monocyte chemoattractant protein-1. Moreover, candesartan decreased cardiac inflammatory cells and reactive oxygen species, estimated by counting ED-1-positive cells and the measurement of 4-hydroxy-2-nonenal staining, respectively. These results indicate that candesartan can improve diastolic dysfunction and may slow the progression of cardiac remodelling in DS rats with established DHF.